Vecuronium is five times more potent than atracurium, 1.2 This study was designed to compare recovery from general anaesthesia, using as the relaxant equipotent doses of atracurium (0.5 mg.kg -t) or vecuronium bromide (0.1 mg-kg -1) in day-case patients undergoing arthroscopy of the knee. Neostigmine and atropine were used if necessary for reversal of neuromuscular blockade.
muscular blocking agents of intermediate duration. Both drugs are appropriate for use in outpatient surgery, requiring adequate anaesthesia and rapid recovery without side effects. The influence of relaxants, antagonists and antieholinergie drugs on recovery and street fitness has only been studied by measuring the mechanical or electromyographie responses to stimulation. As the patient may show a complete reversal of the neuromuscular blockade by these measurements, recovery could be delayed by double vision or inability to focus or possible central effects, due to either the minimal residual effects of the relaxant and its metabolitcs, or the [nfluenc~ of antagonists and antieholinergie drugs, used in reversal.
Vecuronium is five times more potent than atracurium, 1.2 This study was designed to compare recovery from general anaesthesia, using as the relaxant equipotent doses of atracurium (0.5 mg.kg -t) or vecuronium bromide (0.1 mg-kg -1) in day-case patients undergoing arthroscopy of the knee. Neostigmine and atropine were used if necessary for reversal of neuromuscular blockade.
Methods
Forty healthy patients aged 16-49 years, ASA physical status class 1, scheduled for diagnostic arthroscopy of the knee under general anaesthesia participated in the study. This study was approved by the Medical Ethical Committee of the hospital, and all patients gave verbal informed consent. The patients were examined preoperatively. None were taking any medication likely to affect recovery from anaesthesia. After assessment, baseline preanaesthetic values of tests used to assess recovery were obtained. No premedicadon was given.
The patients were randomly allocated to two groups. Group A (n -20) received atracurium 0.5 mg'kg i and Group B (n = 20) vecuronium 0.1 mg.kg -I for tracheal intubation and protbund muscle relaxation for testing of knee function and arthroseopy. General anaesthesia was achieved with preoxygenation, methohexitone I mg.kg-t IV and three per cent (inspired) isoflurane prior to intubation.
Anaesthesia was maintained with nitrous oxide 66 per cent in oxygen and 0.9 per cent (inspired) isofiurane, using a circle absorber system with a fresh gas flow rate of 3 L'min -I. Patients were ventilated to maintain FECO2 between 4-5 vol per cent (measured by capnograph). At the end of sttrgery the inhalational anaesthesia was discontinued. This time was defined as the end of anaesthesia. Neuromuscular function was monitored with the compound electromyogram (EMG) of the right hypothenar muscles in response to supramaximal train-of-four (TOF) stimuli every 20 seconds, delivered to the ulnar nerve at the wrist, using a Datex Relaxograph '~ (Datex lnstrumentafium Corp., Helsinki, Finland). This recorder compares the first twitch to the control (TI) and the fourth twitch to the first (TOF-ratio). It gives a digital display of these values as well as a continuous graphic printout on a chart recorder, Following induction, the Datex Relaxograph | was calibrated prior to administration of the relaxant. Neuromuscular blockade was reversed at the end of anaesthesia when the TOF-ratio was less than 0.75, the generally accepted measure of adequate clinical recovery of neuromuscular transmission) using appropriate doses of neostigmine and atropine. Utilizing a non-invasive blood pressure monitor (Dinamap | -Critikon, Inc, Tampa, FL, USA) and a continuous ECG, the heart rate, systolic and diastolic arterial blood pressures were recorded.
Assessment of recovery
Recovery from anaesthesia was assessed in a double-blind fashion by the same observer who was unaware of the anaesthetic technique, using the same methods as in previous studies. 4's -A "p"-deletion test was performed 30, 60 and 120 minutes after the end of anaesthesia, using a modified form of the test described by Dixon and ThorntonT: every patient received a text containing 140 p's and was asked to delete as many p's as possible without omissions in three minutes. The total number of p's deleted was measured. -Clinical assessment of the patients during the recovery period with regard to level of arousal, the incidence of side effects and the need for andemetic or analgesic drugs.
Clinical assessment of the patient's opinion one month after anaesthesia. Statistical analysis was performed using the unpaired Student's t test for the major of group differences; the Chi-square test with the Yates' correction was used for the incidence of side effects and drugs given postoperatively. Comparing the scores of the p-deletion tests a repeated measures analysis of variance was performed followed by Student's t test for paired data. P < 0.05 was considered to be significant.
Results
Both groups of patients were comparable with respect to age, weight and sex (Table l) . There was no significant difference in the duration of anaesthesia. All patients underwent anaesthesia and arthroscopy without complications. Heart rate, systolic and diastolic arterial blood pressure varied with the depth of anaesthesia during induction and maintenance. Hypotension (more than 25 per cent decrease of mean arterial pressure related to preoperative values) did not occur. Heart rate did not exceed the range of 55-120 beats.min -t . 
NS (NS -not sigmfi~ant).
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At the end of anaesthesia the mean TOF ratio's in group A (atracurium) and B (vecuronium) showed a significant difference (p < 0.01) being respectively 0.23 + 0.05 and 0.57 ---0.07. Nineteen patients in group A required reversal versus nine patients in group B (p < 0.01). Nevertheless all patients left the operating theatre with a TOF-ratio greater than 0.75, and with clinical evidence of return to normal neuromuscular function.
The time between the end of anaesthesia and eye opening, and the time to achieve correct verbal responses was the same in both groups (Table II) .
There was 'also no difference between the groups in the time to recovery of ocular balance using Maddox Wing test. The range was 60 to 120 minutes.
The p-deletion scores reached their preanaesthetic values in both groups after 60 minutes and showed a similar pattern of recovery: the repeated measures analysis of variance showed no group effects, while after 30 minutes a time effect was seen in both groups, a significantly lower value than preoperatively (Table HI) . Clinical assessment of wakefulness in both groups was virtually identical, with all patients being completely awake by one hour postoperatively.
The incidence of side effects and the drugs given postoperatively are listed in Table IV. The incidence of nausea and vomiting was equal in both groups (ten per cen0. All patients were fit for discharge at the end of a recovery period of three hours.
One month after the procedure the patients were interviewed. All were satisfied with their anaesthetic and recovery. The mean time of full recovery, according to patients' opinions ("feeling back to normal") was 1~ day (range 1 h-7 days) for both groups.
The surgeon was satisfied with the relaxation for testing the knee and operative conditions in all patients.
Discussion
The present study was performed to evaluate recovery from anaesthesia for outpatient arthroscopy comparing two different non-depolarizing relaxants of intermediate duration in a standardized anaesthetic technique: atracurium versus veeuronium. Suceinylcholine can be used for these procedures but is associated with undesirable side-effects, including muscle pain. Neuromuscular function was assessed by the Datex Relaxograph | an elec~Io-myographie monitor, reported to be a reliable and accurate neuromuscular function monitor.S
The mean duration of anaesthesia was similar for both groups. Monitoring of relaxant effects revealed a significant (p < 0.01) difference between groups. At the end of anaesthesia the TOF-ratio in the atracurium group was lower than in the vecuronium group and a higher number . This suggests a longer duration of action of atracurium compared with veeuronium These results are similar to previous studies indicating a quicker recovery from the effects of vecuronium than from cquipotent doses of atracurium. 1,9 However, in our study isoflurane was used as the inhalational anaesthetic. There are no reports comparing the potentiating effects of isoflurane on atracurium and veeuronium in adults, in the [10] [11] [12] same study. Rupp et al. compared in separate studies the influence of volatile anaesthetics, including isoflurane, on the neuromuscular effects of either atracurinm or vecuronium. They statedt2 that the potency of vecuronium and atracurium in adults is affected identically (lower than 20 per cent) by the choice of the volatile anaesthetic; however, to a lesser degree than tubucurarine or paneuronium.
Total recovery of neuromuscular transmission was achieved in all patients before leaving the operating room. Neostigmine, if used, reversed the neuromuscular blockade adequately before the patients awakened.
As in previous studies, 2,3 besides clinical assessment, a number of tests were performed before and after the There were no significant differences in the results obtained from the recovery tests. The ocular balance, using the Maddox Wing, showed similar recovery in both groups in all cases within two hours. Thus, the effects of neostigmine and atropine, given to a greater number of patients in the atracurium group, were not detectable in the recovery period. Awareness was not reported by any of the patients.
In conclusion, atracurium and vecttronium provide satisfactory relaxation and rapid recovery in outpatient arthroscopy of the knee. The need for pharmacological reversal was an important difference. However, no significant differences were seen in the recovery tests.
